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Abstract

The slowdown of China’s economic growth in the middle-income stage has caused wide-

spread concerns. Based on the analysis of economic structures to explain the downward

trend of economic growth, this study expanded the Solow-Swan model to investigate the

structural imbalances and evaluated their impacts during the structural transformation in dif-

ferent stages and regions on the economic downturn. Considering the processes of produc-

tion, distribution, and consumption, six structures were chosen for national and prefecture-

levels in China from 1997 to 2017, including sectoral structure, population structure, invest-

ment and consumption structure, import-export structure, urban-rural income structure, and

financial structure. The study found that China’s comprehensive economic structure was

significantly different before and after the middle-income stage, and structural bonus tended

to decline. Structural imbalance presented a U-shaped pattern of decreasing first and then

increasing, and the impact on economic growth underwent stages of suppression-promo-

tion-suppression. There was a significant difference in the imbalance of six sub-structures

and their impacts; furthermore, in the four regions of east, center, west, and northeast the

observations were very different. Taken together, the imbalance of economic structure and

economic transformation coexisted, and the economic growth slowed down. Based on the

experiences from China, this paper provided some evidence for promoting structural optimi-

zation and transformation.

1. Introduction

China has achieved rapid economic growth since the reform and opening up. According to

the criteria of national income established by World Bank, China became a lower-middle-

income country in 2001 and transformed to an upper-middle-income country in 2010 (Fig 1).

However, China’s growth has been slowing down since 2010 (Fig 2). The academic debate

about the “middle-income trap” has been very diverse. In the face of China’s economic down-

turn, the discussion on whether China falls into the “middle income trap” is even more
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prominent [1]. Whether or not a “trap” exists, cracking the mystery of the economic downturn

black box has become an urgent research economic issue.

The economic practice of contemporary China shows that middle-income economies

urgently need to explore a development momentum and development mechanism different

from the low-income stage. Structural transformation has been argued to be an important

aspect of economic development [2]. The upgrading and replacement will promote the ratio-

nal coordination of economic structure to meet the needs of long-term development. Develop-

ment issues at the middle-income stage can be attributed to the balance between economic

structure and economic growth. After low-income economies enter the middle-income stage

and transfer from a survival-oriented to a development-oriented society, the main conflicts of

the economy and society at this time are transformed from the mismatch between aggregate

demand and aggregate supply into a structural conflict.

Fig 1. Per capita GNI of China (1990–2017).

https://doi.org/10.1371/journal.pone.0257456.g001

Fig 2. Real per capita GDP growth rate of China (1997–2017).

https://doi.org/10.1371/journal.pone.0257456.g002
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Throughout the 70 years of economic development in China, the increase in total volume

accompanied by structural imbalances is a typical feature. There is an inevitable transition

from the structural acceleration in the industrialization phase to the structural deceleration in

the urbanization phase [3]. After entering the middle-income stage, economic growth is

affected by slower changes in economic development patterns and constrained by the relatively

lagged economic reforms. The global economic crisis that broke out in 2008 led to a slowdown

in economic growth and made the structural imbalances of China’s economy more compli-

cated. After entering the New Era, with a new historic juncture in China’s development pro-

posed by Xi Jinping, the main conflict in Chinese society has been transformed. Moreover,

structural imbalances threaten China’s economic growth potential and affect China’s eco-

nomic development quality.

The economic structure is always the focus of academic communities, and the Chinese gov-

ernment pays increasing attention to its importance. The report of the 17th National Congress

of the Communist Party of China (http://www.china.com.cn/policy/txt/2007-10/24/content_

9435992_5.htm) pointed out that China should vigorously push forward strategic economic

restructuring, accelerate the transformation of the mode of economic development and pro-

mote the upgrade of sectoral structure. The report of the 18th National Congress (http://www.

xinhuanet.com//18cpcnc/2012-11/17/c_113711665.htm) pointed out that carrying out strate-

gic adjustment of the economic structure was the major goal of accelerating the change of the

growth model. China should strive to remove major structural barriers to achieving sustain-

able and sound economic development, with a focus on improving demand structure and sec-

toral structure, promoting co-development across regions, and advancing urbanization. The

understanding of economic structure has changed from focusing on sectoral structure only to

much broader aspects. The report of the 19th National Congress (http://www.china.com.cn/

cppcc/2017-10/18/content_41752399.htm) stressed that it was a pivotal stage for transforming

China’s growth model, improving economic structure, and fostering new drivers of growth.

China should pursue supply-side structural reform as the main task, with an emphasis on bet-

ter quality, higher efficiency, and more robust drivers of economic growth through reforms.

Therefore, study of the relationship between economic structure and economic growth might

provide a more comprehensive understanding of China’s economic development.

For a long time, sectoral structure has been examined comprehensively, but as a narrowly

defined economic structure [4]. The economic structure is defined as sectoral structure that

focuses on economic scale and productivity development [5]. In the early stage of economic

evolution, the production scale and sectoral structure play the major role [6]. Sectoral structure

is measured by the output share and labor share of each sector [7], the specialization, diversity

and competition of each sector [8, 9]. With further investigations, some scholars pointed out

the insufficiency of traditional sectoral structure research and conducted more general studies

on the economic structure. The new definition includes labor structure, international trade

structure, and financial structure, etc. The research has been extended to resource allocation,

income distribution, investment, urbanization, capital, foreign exchange, and stocks [2, 10–

12]. To better measure the economic structure, economic complexity was suggested which

uses lots of sub-structure factors [6, 13–14].

There exists a large literature in the field of development economics discussing changes in

the economic structure [15, 16]. However, most of them focus on the interpretation of, phe-

nomena and the analysis of results. Measures of structural development have not received

much attention. For the relationship between economic structure and economic growth, the

“structural bonus hypothesis” becomes the focus of research [17]. The follow-up studies cate-

gorize the contribution of sectoral structural change to the productivity growth due to the

movements of factors of production as “structural bonus hypothesis” [18]. Some studies
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qualitatively prove the mechanism of economic (sectoral) structure affecting economic growth

of various sectors by constructing theoretical research [7, 9]. Other studies quantitatively eval-

uate the contribution of economic (sectoral) structure to economic growth through empirical

tests [8, 11, 19].

Up to now, there is no unified standard for the connotation of economic structure or the

development, evolution, and imbalance of economic structure. The studies of the relationship

between economic structure and economic growth do not come into a systematic theory. To

address this issue, this paper took national level and 286 prefecture-levels data from 1997 to

2017 as empirical objects and examined the structural imbalances and their impacts on differ-

ent stages and regions. In particular, the following questions were evaluated: First, was there

an imbalance in China’s economic structure? How did the economic structure affect economic

growth? Were there differences across regions and stages? Second, was China facing the risk of

economic stagnation caused by imbalanced economic structure? Third, what kind of policy

support is needed for the transformation of the economic structure and the transition to break

through the middle-income stage? This paper explained the slowdown of China’s economic

growth based on the structural perspective; expanded the generalized economic structure and

measured structural imbalances; and gave a systematical framework to research economic

structure and economic growth.

The rest of this paper was organized as follows. The second part provided the internal logic

of economic structure and economic growth; the third part described the variables and

explained data; the fourth part presented the identification and test of economic structure and

economic growth; the fifth part was the robustness test; the sixth part drew the conclusion.

2. The internal logic of economic structure and economic growth

This section followed the general laws of economic phenomena, set hypothetical conditions,

constructed ideal models of economic structure, economic growth, and its impact mecha-

nisms, deconstructed the black box of economic growth, explained objective economic phe-

nomena under realistic conditions, and recommended a path consistent with Chinese reality.

2.1 The path of economic growth in different stages under ideal conditions

The theoretical model mainly emphasized the following two aspects: to describe how changes

of economic structure affect economic growth; to reflect how different income stages affect

economic growth. Therefore, we considered a production function model that reflected the

changes of economic structure and its production factors. Inspired by the ideas of Kongsamut

et al. [7], this section extended the Solow-Swan Model.

The model uses the rate of technological progress to indicate the level of contribution of

technological factors to economic growth [20–22]. Increasing the rate of technological prog-

ress can greatly improve production efficiency and output levels, which is an important way to

achieve leapfrog development. Driven by technological progress, resources and factors are

shifting from low-productivity sectors to high-productivity sectors, so that high-productivity

sectors are given priority in their development, low-productivity sectors are constantly being

eliminated and phasing out, and finally the economic structure is optimized and upgraded.

Bulman et al. found that the increase in technological progress is the source of economic

growth [1]. Due to physical capital accumulation restrictions and diminishing marginal

returns to capital, the leapfrog development from low-income to middle-income to high-

income stages can only be achieved through education, research and development, reform,

and innovations.
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Based on the Solow-Swan model, the basic hypothesis of the theoretical model is put for-

ward: the economy uses two production factors, labor and capital, for production. In the low-

income stage, production sectors include traditional agriculture, manufacturing, and services.

The traditional agriculture does not employ capital and it only requires basic labor skills to

produce essential necessities. The development of manufacturing industries promotes the

transition from the low-income stage to the middle-income stage. Agricultural technologies

start to develop and capital enters agriculture. The production sectors transform into tradi-

tional agriculture, modern agriculture, manufacturing, and services after entering the middle-

income stage. Ultimately, the traditional agriculture is replaced completely, and the production

sectors transform into modern agriculture, manufacturing, and services. Therefore, the theo-

retical model consists of four sectors: traditional agriculture (0), modern agriculture (1),

manufacturing (2), and services (3); three products: agricultural products (1), manufactured

products (2), and services (3) (including financial services and business services [23]); two fac-

tors of production: labor (L) and capital (K).

Production. Suppose that an economic agent (regardless of gender) is born at time t, lives

through the period [t,t+1), and dies after giving birth to a descendant at time t+1. Then the

population size remains unchanged. Suppose that labor supply is perfectly inelastic, so we nor-

malize the total amount of labor available in the economy to 1 at every point in time. Suppose

that the production function takes Cobb-Douglas form, then the production functions of the

four sectors are as follows.

Y0;t ¼ B0L0;t ð1Þ

Y1;t ¼ B1ðf1;tKtÞ
a
ðAtL1;tÞ

1� a
ð2Þ

Y2;t ¼ B2ðf2;tKtÞ
a
ðAtL2;tÞ

1� a
ð3Þ

Y3;t ¼ B3ðf3;tKtÞ
a
ðAtL3;tÞ

1� a
ð4Þ

Where the variables Bi, fi,t, and At denote, respectively, relative productivity proportional-

ity, the fraction of capital, and the level of exogenous technological progress; and
Atþ1

At
¼ 1þ gðAt > 0; g > 0Þ.

Consumption. Suppose that the economic agent maximizes life-time total utility and the

preferences are time-separable. The momentary utility function is as follow.

U ¼
Z1

0

e� rt
½ðC1;t �

�C1Þ
g1Cg2

2;tðC3;t þ
�C3Þ

g3 � � 1

1 � s
dt ð5Þ

Where the variables �C1, �C3, ρ, σ and γi denote, respectively, the level of subsistence con-

sumption for agricultural products, the household (non-market) production of services, dis-

count rate, relative risk aversion factor, and income elasticity of product demand (
X3

i¼1

gi ¼ 1).

Market equilibrium. When the competitive market reaches equilibrium, the conditions

for market clearing are as follows.

Y0;t þ Y1;t ¼ C1;t ð6Þ

Y2;t ¼ C2;t þ
_Kt þ dKt ð7Þ
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Y3;t ¼ C3;t ð8Þ

X3

i¼0

Li;t ¼ 1 ð9Þ

X3

i¼1

fi;t ¼ 1 ð10Þ

Where the variable δ denotes capital depreciation rate. ð _Kt þ dKtÞ denotes investment.

Since capital and labor are mobile freely across sectors 1, 2, and 3. Therefore, the marginal

rate of transformation across the three sectors is equal. The following equation can be derived.

f1;t

L1;t
¼
f2;t

L2;t
¼
f3;t

L3;t
¼

1

1 � L0;t
ð11Þ

And the per capita capital is the same.

ki;t ¼
fi;tKt

AtLi;t
¼

Kt

Atð1 � L0;tÞ
� ktði ¼ 1; 2; 3Þ ð12Þ

Marginal outputs of labor (which are in inverse proportion to the product prices), i.e., wage

rates are as follows.

w0 ¼
@Y0;t

@L0;t
¼ B0 ð13Þ

wi ¼
@Yi;t

@Li;t
¼ Bið1 � aÞk

a

t Atði ¼ 1; 2; 3Þ ð14Þ

Marginal output of capital, i.e., interest rate is as follow.

rt ¼
@Y2;t

@f2;tKt
¼ B2ak

a� 1

t ð15Þ

The following equation can be derived from (15).

kt ¼ ð
r

B2a
Þ

1
a� 1 ð16Þ

The relative price of various products for manufactured products are as follows.

p0;t ¼
P0;t

P2;t
¼

B2

B0

ð1 � aÞkat At ð17Þ

p1;t ¼
P1;t

P2;t
¼

B2

B1

� p1 ð18Þ

p3;t ¼
P3;t

P2;t
¼

B2

B3

� p3 ð19Þ

Using the relative price, the production constraint expressed in manufacturing can be
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written as

p1C1;t þ C2;t þ
_Kt þ dKt þ p3C3;t ¼ B2K

a

t ½Atð1 � L0;tÞ�
1� a
¼ B2k

a

t Atð1 � L0;tÞ ð20Þ

The consumption distribution can be written as

p1ðC1;t �
�C1Þ

g1

¼
C2;t

g2

¼
p3ðC3;t þ

�C3Þ

g3

ð21Þ

According to the relevant conditions of market clearing above, the balanced evolution pro-

cess of different income stages can be revealed:

Low-income stage: (0+2+3) mode. Low-income economies are subsistence societies. The

production sector includes traditional agriculture, manufacturing and services. Traditional

agriculture does not include capital. It uses only basic skills to produce subsistence agricultural

products and it is a closed economy without trade.

The agricultural labor at this time is

L0;t ¼
�C1

B0

� �L0 ð22Þ

Per capita output of agriculture is

p0;t
�C1

�L0

¼ B2ð1 � aÞk
a

t At ð23Þ

Per capita output of modern sector is

B2kat Atð1 �
�L0Þ

1 � �L0

¼ B2k
a

t At ð24Þ

Comparing (23) and (24) we can draw the Conclusion I: The per capita output of agricul-

tural sector in low-income economies is lower than the per-capita output of the non-agricul-

tural sector. The development of the non-agricultural sector is the main driving force for the

economy to move out of the low-income stage.

Middle-income stage: (0+1+2+3) mode. The development of the non-agricultural sector

promoted the transition from the low-income stage to the middle-income stage, and the econ-

omy shifted to a developing society. Agricultural technology began to transform, capital

entered agriculture, and the production sector was transformed into traditional agriculture,

modern agriculture, manufacturing, and services, and gradually became an open economy.

As agricultural technology transforms, capital enters agriculture and kt begins to decrease.

Suppose that at the time q, traditional agriculture and modern agriculture have the same price

and reach equilibrium.

P0;t

P1;t
¼

P0;t

P2;t

P2;t

P1;t
¼

B1

B0

ð1 � aÞkat At ¼ 1 ð25Þ

The following equation can be derived from (25)

kq ¼ ½
B0

B1ð1 � aÞAt
�

1
a ð26Þ

The total output in the low-income stage is given by (20): B2kat Atð1 � L0;tÞ.
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The total output at time q and beyond is

B2k
a

qþAtð1 � L0;qþÞ ð27Þ

Comparing (20) and (27) we can see that in order to ensure the growth of total output, L0,q+

has to decline. Therefore, we get the Conclusion II: after entering the middle-income stage,

economic growth will inevitably be accompanied by a decrease in traditional agricultural

employment, and technological progress will become the driving force for sustained growth.

Generalized Balanced Growth Path: (1+2+3) mode. Traditional agricultural employ-

ment continued to decline. Eventually, traditional agriculture was replaced by modern agricul-

ture, and the production sector was transformed into modern agriculture, manufacturing, and

services. At the same time, as the degree of openness increased, the trade structure became

more closely linked to its economy [24].

In an open economy, products can be traded internationally, and capital and labor can

move freely between economies. Therefore, the world’s relative prices, pi�, world interest rates,

r�, and world wage rates, wi
�, are exogenously determined [25]. Following the constraints of

Kongsamut et al. [7], we assume 1.
�C1
�C3
¼

B1

B3
; 2. r� = gσ+ρ, and derive a Generalized Balanced

Growth Path for the middle-income stage.

Domestic market. (20) can be rewritten as

p1ðC1;t �
�C1Þ þ C2;t þ

_Kt þ dKt þ p3ðC3;t �
�C3Þ ¼ B2k

a

t At ð28Þ

The growth rates of labor in three sectors are as follows.

_L1;t

L1;t
¼ � g

�C1

B1f1;tKt
ð29Þ

_L2;t

L2;t
¼ 0 ð30Þ

_L3;t

L3;t
¼ g

�C3

B3f3;tKt
ð31Þ

The growth rates of output (given by consumption in market equilibrium) in three sectors

are as follows.

_C1;t

C1;t
¼ g

C1;t �
�C1

C1;t
ð32Þ

_C2;t

C2;t
¼ g ð33Þ

_C3;t

C3;t
¼ g

C3;t þ
�C3

C3;t
ð34Þ
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Imports and exports. We modified (28) as production constraints are determined by

world prices:

p�
1
ðC�

1;t �
�C1Þ þ p�

2
C�

2;t þ p�
3
ðC3;t �

�C3Þ ¼ B2k
a

t At � ð
_Kt þ dKtÞ ¼ CD;t þ Xt ð35Þ

Where, CD,t denotes domestic aggregate demand, Xt>0 denotes exports, Xt<0 denotes

imports.

The imports/exports volume can be derived:

Xt ¼
X

i¼1;2;3

p�i � pi
p�i pi

Bi½B2k
a

t At � ð
_Kt þ dKtÞ� ð36Þ

Comparing (29)–(34) we can see that � g �C1

B1f1;tKt
< 0 < g �C3

B3f3;tKt
; g C1;t � �C1

C1;t
< g < g C3;tþ�C3

C3;t
.

Therefore, we reach the Conclusion III: continuing to reduce agricultural employment, stabi-

lize industrial employment, and increase employment in the service industry would be the

inevitable path for the economy to reach a Generalized Balanced Growth Path at the middle-

income stage. At this stage, industrial output growth is higher than agricultural output growth

but lower than service output growth. The Conclusion IV can be derived from (36): in an open

economy, economies face import and export choices affecting by world product prices and

they can adjust the production of various domestic sectors to adapt to trade impacts.

Low-income stage, Middle-income stage and Generalized Balanced Growth Path are link to

each other endogenously, and they are different phases of economic development. The derived

conclusions of the above three models are consistent with the “structural bonus hypothesis”

proposed by Timmer and Szirmai [18]. Therefore, the following theoretical proposition is

obtained:

The balanced evolution of the economic structure has reconfigured the structural elements,

stimulated the structural bonus, promoted the realization of the Generalized Balanced Growth

Path, and had a positive impact on the economy.

2.2 Theoretical mechanism analysis of China’s economic structure and

economic growth

The theoretical model takes the narrow economic structure (sectoral structure) as the entry

point to describe the evolution of economic structure from the low-income stage to the mid-

dle-income stage and finally to reach the Generalized Balanced Growth Path. Although the

general equilibrium path can reveal the evolution law of economic growth at different develop-

ment stages, the economic growth of each country has its unique evolution path.

Based on the theoretical model and existing literature, this paper expanded the generalized

economic structure into six aspects including sectoral structure, population structure, invest-

ment and consumption structure, import-export structure, urban-rural income structure, and

financial structure. We built a framework of structural relationship path (Fig 3) to clarify the

inherent logic of economic structure and economic growth.

The theoretical model depicts economic growth from the perspective of production, distri-

bution, and consumption. From the perspective of production, sectoral structure is used as the

starting point, focusing on the allocation of production factors. Among them, labor relates to

population structure, and capital relates to investment and consumption structure as well as

financial structure. The distribution perspective involves the income structure of urban and

rural areas; the perspective of consumption involves the investment and consumption struc-

ture; and also considers structure of imports and exports in an open economy. The following

will explain the impact mechanism of the structures on China’s economy.
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For developing countries, the migration of labor as the main factor of production from the

agricultural sector to the industrial sector increases productivity. Furthermore, industrializa-

tion promotes urbanization, and labor is transferred from the industrial sector to the service

sector [2, 26]. During the industrialization period, sectoral structure of China’s sustained and

accelerated economic growth is due to the higher industrial growth rate and the improvement

of industry-led efficiency [3]. The industrialization expansion and corresponding efficiency

improvements originated from “Learning by Doing” effect [27]. However, with the end of the

large-scale industrialization phase, nevertheless, the acquisition of technology gradually gets

harder. With the rapid progress of urbanization, the tertiary industry plays an increasingly

important role in sectoral structure, and “servicizing” becomes a typical fact of economic

development [23]. A favorable population structure can lead to a higher labor growth rate and

an effective re-allocation in the industries, forming the “demographic dividend” [3]. As the

stage of population development changes, the demographic dividend appears to decline or

even be depleted. After entering the middle-income stage, China is facing an increasingly seri-

ous problem of aging population and labor. However, per capita income is still low. The demo-

graphic dividend is on the verge of disappearing and population structure will continue to age

on average in the coming decades. China now finds itself in a challenging position of getting

old before getting rich [28, 29]. The coexistence of high investment rate and high saving rate is

a reality in China. A selective high investment leads to excessive growth in some industries,

creating unproductive investments. The excess supply of labor makes it necessary for employ-

ees who enter the emerging sector to adapt to the new competition and become net savers

with a low level of current consumption [30]. With the changes of sectoral structure and popu-

lation structure, economy servicizing becomes prominent and demographic dividend exhausts

gradually, and the imbalance of investment and consumption structure in economy begins to

intensify.

Overcapacity and domestic under-consumption make excess supply indigestible, and the

economy seeks external demand, which is reflected in the increase of the trade surplus. The

development of international trade promotes the accumulation of human capital in the process

of labor mobility and improves the efficiency of specialized production [31]. However, as the

trade surplus increases significantly, large-scale foreign exchange reserves accumulate, and the

dependence on the international market becomes increasingly serious. At the same time, large

trade surpluses also lead to increased international trade frictions, increased pressure for cur-

rency appreciation, and excess domestic money supply. Impacted by the global economic crisis

and the trade disputes between China and the United States, the Chinese economy is facing

great challenges. The income gap affects potential output by affecting factors of production,

which in turn affects economic growth rates and levels of economic growth [32]. The accumu-

lation of physical capital is the main source of economic growth when the economy is small.

The expansion of the income gap is conducive to the accumulation of physical capital, and an

appropriate income gap is conducive to economic growth. Human capital plays a leading role

in promoting economic growth when the size of economy grows large. The expansion of the

income gap restricts the increase of human capital investment by low-income class [33]. In the

early years of China’s reform and opening-up, an appropriate urban-rural income gap contrib-

utes to the accumulation and investment of physical capital, and weakens the constraints of

supply. However, with the rapid economic and the relatively abundant accumulation of mate-

rial capital, economic growth depends more on technological progress and the increase of

human capital. The urban-rural income gap constrains the advancement of agricultural tech-

nology and the improvement of rural human capital. On the other hand, the urban-rural

income gap cannot drive up the demand of rural residents, thus increasing the deficiency of

residential demand.
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Regarding the impact of financial structure on economic growth, the main focus of debate

in the academic circle is the choice between the bank-oriented financial system and the mar-

ket-oriented financial system. Some studies emphasize the advantages of banks in terms of sav-

ings mobilization, project selection, corporate supervision, and risk management [34–36].

Other studies support the positive role of markets in terms of information disclosure, techno-

logical advancement, management improvement, and risk dispersion [37–39]. Liu and Zhang

report that there exists an optimal financial structure evolving to meet the different demands

of the real economy in the process of economic development [40]. These studies solved the so-

called “paradox” and focus on the practical effect of financial function on economic growth.

Financial structure affects asset prices, thereby affecting sectoral structure and the investment

and consumption structure, and exacerbates the imbalance of the real economic structure. At

the same time, the unbalanced development of international trade also puts financial structure

at risk of imbalance.

3. Data

China joined the group of lower-middle-income and upper-income countries in 2001 and

2010, so the period from 1997 to 2017 was selected as the research interval to cover 2001 and

2010.

There are several databases used in this paper. CEIC China Premium Database covers gross

domestic product, population, Num. of employee, total & average wage, disposable income per

capita, consumption expenditure per capita, export, import, loan, saving deposit, government

revenue, government expenditure, fixed asset investment, foreign direct investment, the land

area of administrative zone, and other economic variables (https://www.ceicdata.com). We

retrieved missing values in some years from the National Bureau of Statistics Database of

China covers national (http://www.stats.gov.cn/), China Economic and Social Big Data

Research Platform of CNKI (http://www.stats.gov.cn/), and China City Statistical Yearbook-

2017. The Global Financial Development Database 2017 of Credit & Financial Development

Fig 3. The framework of structural relationship path.

https://doi.org/10.1371/journal.pone.0257456.g003
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Division (CFDD) is a global database, which covers stock market capitalization to GDP, Stock

market total value traded to GDP, outstanding domestic private debt securities to GDP, Bank

deposits to GDP, loans from nonresident banks to GDP, and other financial variables of 214

countries or regions (http://nacm.org/welcome-to-cfdd.html).

The data was used to construct the “aggregate China indicators”. Based on the above indica-

tors and simplification upon the availability of data, we used the prefecture-level panel data to

build “prefecture-levels indicators”, as shown in Table 1. Note that all variables above were

standardized. See S1 File for a detailed explanation of data processing.

4. Identification and test of economic structure and economic growth

4.1 Dynamic identification of economic structure in different stages

Factor scores for the aggregate China’s economic structure development from 1997 to 2017

were obtained using Principal Component Analysis. We used this indicator and the Napierian

logarithm of real per capita GDP, adopting the idea of Regression Discontinuity Design to ana-

lyze China’s economic structure development and economic growth after entering the middle-

income stage.

Regression Discontinuity Design was first proposed by Thistlethwaite and Campbell [41].

As a method based on natural experiments, it is mostly used to test the effect of policy imple-

mentation. “Entering the middle-income stage” is not a realistic policy, but as an objective,

and it may have a real impact on economic operation. Therefore, this section drew on this idea

to conduct preliminary fact-checking analysis. We took 2001 (lower-middle-income stage)

and 2010 (upper-middle-income stage) as the time periods. If there is a significant jump in

economic structure or economic growth, so-called discontinuity point, then the difference

may be caused by the fact that China has entered the middle-income stage. A two-stage analy-

sis of economic structure and economic growth was conducted as follows (Figs 4 and 5).

Table 1. Data list.

Indicators Aggregate China Prefecture-levels

Sectoral structure (ss) Industry comparison index Economy servicizing index

Economy servicizing index

Unit GDP energy consumption

Population structure (ps) Children’s dependency ratio Total population participation rate

Elderly dependency ratio

Gini coefficient of education

Total population participation rate

Investment and consumption structure (ic) Investment rate Ratio of investment to consumption

Consumption rate

Ratio of investment to consumption

Import-export structure (ie) Trade surplus ratio Ratio of export to import

Total trade ratio

Foreign exchange reserve ratio

Urban-rural income structure (ur) Theil index of urban-rural income gap Ratio of urban income to rural

Ratio of urban Engel index to rural

Financial structure (fs) Ratio of direct financing to indirect Loan ratio

M2 ratio

Comprehensive structure (cos) Synthesized by principal component analysis method Synthesized by weighted average method

Economic growth (lnrpgdp) Napierian logarithm of real per capita GDP

https://doi.org/10.1371/journal.pone.0257456.t001

PLOS ONE The new evidence of China’s economic downturn

PLOS ONE | https://doi.org/10.1371/journal.pone.0257456 September 23, 2021 12 / 25

http://nacm.org/welcome-to-cfdd.html
https://doi.org/10.1371/journal.pone.0257456.t001
https://doi.org/10.1371/journal.pone.0257456


The results showed that economic structure produced an obvious discontinuity point in

lower-middle-income stage, but economic growth did not; the situation was the same in the

upper-middle-income stage. Thus, influenced by the fact of China entered the middle-income

stage, the development of economic structure produced obvious differences, but economic

growth did not been affected.

4.2 The measure about the imbalance of economic structure

The Principal Component Analysis was used to compute the imbalance index. We built the

measurement of the structural imbalance based on the existing reference [42] to classify the

absolute values of factor scores via Principal Component Analysis of six sub-structures and

comprehensive structure, in order to assess the differences in structural imbalances (Table 2).

The results (Fig 6) showed that, firstly, there were significant differences in the variation

trends of the indexes. The imbalance indexes of financial structure and comprehensive struc-

ture approximately conformed to U-shape, that was, the index declined first, and then gradu-

ally increased. Sectoral structure, population structure, and urban-rural income structure

approximately conformed to N-shape. Import-export structure, investment and consumption

structure approximately conformed to anti-N-shape (И). Secondly, there were also significant

differences in the value range of the index. Six sub-structures experienced four stages of imbal-

ances: normal, mild, moderate, and severe. Comprehensive structure went through two stages:

Fig 4. Discontinuity point in 2001 (lower-middle-income).

https://doi.org/10.1371/journal.pone.0257456.g004

Fig 5. Discontinuity point in 2010 (upper-middle-income stage).

https://doi.org/10.1371/journal.pone.0257456.g005
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normal and mild. It could be seen that although the imbalances of six sub-structures were

complex and evident, the imbalance of comprehensive structure was relatively mild. The six

aspects interacted with each other to influence comprehensive economic structure.

4.3 Factual tests of the impact of different regional economic structures on

economic growth

China is a country in transition with unbalanced regional development. The endowments of

factors and economic structures differ across China’s various regions which are at different

stages of development. The report of the 19th National Congress of China stated that

“strengthening measures to promote the development of the western region to form a new pat-

tern, deepening reforms and accelerating the revitalization of old industrial bases such as the

Northeast, giving full play to promote the rise of the central region, let innovation take the lead

in achieving optimized development in the eastern region, and establishing a more effective

new regional coordinated development mechanism.” Therefore, this study divided 286 prefec-

ture-levels into four regions: east, center, west, and northeast based on the listing of the four

major economic regions announced by the National Bureau of Statistics of China (http://www.

stats.gov.cn/ztjc/zthd/sjtjr/dejtjkfr/tjkp/201106/t20110613_71947.htm).

Regression model. The preliminary measures in sub-section 4.2 provided a credible basis

for regression tests. We described the variation trend of the structure as U-shape, N-shape,

and anti-N-shape. These trends were likely to fit the quadratic and cubic function forms. The

prefecture-levels indicators were used in the test.

Table 2. The measurement of the structural imbalance.

Imbalance index [0,0.25) [0.25,0.5) [0.5,0.75) [0.75,1]

Degrees of structural imbalance Normal Mild Moderate Severe

https://doi.org/10.1371/journal.pone.0257456.t002

Fig 6. The imbalance index of economic structure.

https://doi.org/10.1371/journal.pone.0257456.g006
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The econometric models were given as follows.

lnrpgdpi;t ¼ b0 þ
X3

a¼1

b1ass
a

i;t
þ
X3

a¼1

b2aps
a

i;t
þ
X3

a¼1

b3aic
a

i;t
þ
X3

a¼1

b4aie
a

i;t

þ
X3

a¼1

b5aur
a

i;t
þ
X3

a¼1

b6afs
a

i;t
þ ZXi;t þ ui þ qt þ εi;t

ð37Þ

lnrpgdpi;t ¼ b0 þ
X3

a¼1

g1acos
a

i;t
þ ZXi;t þ ui þ qt þ εi;t ð38Þ

Our previous work tested the significance of differences in coefficients, so the fixed-effects

models were used for regression testing. Control variables (X) included government size (go),

capital size (ca), and city size (ci). See S1 File for more details of control variables.

Benchmark results. Table 3 reported the summary of the results of Eq (37). Table 4

reported the results of Eq (38). The results of all cities were that all cubic coefficients were sig-

nificant. Among them, the cubic coefficient of fs was positive, and the others were negative.

The results in other regions could also be from the tables above.

Further discussion. Based on the properties of the power functions, especially the cubic

function, we made a further investigation of the benchmark results. We calculated the “local

(relative) maximum/minima points”. Note that we were concerned with the values of indepen-

dent variables at the local(relative) maximum/minima, rather than local(relative) maximum/

minima themselves. Those values were named “local(relative) maximum/minima points” in

mathematics. So we called them “extremum points” for short, of the regression equations in

the benchmark results by the constrained optimization method. In addition, we drew the

increase and decrease of the function value.

Fig 7 showed the patterns of structure on economic growth nationwide and in the four

regions, as well as changes in the impact of six sub-structural and comprehensive structural

indexes on economic growth. Note that numbers were the values of local(relative) maximum/

minima points; significance levels were in parentheses; the symbol × meant that it was not

significant.

The effect of sectoral structure on the economic growth in the east, center, west, and north-

east underwent a change of suppression-promotion-suppression. Judging from the values of

the extreme points, after entering the middle-income stage, the inhibitory effect of the western

sectoral structure on economic growth turned to the promotion effect, followed by the eastern,

central, and northeast. But the restraint first appeared in northeast and then began to restrain

the economic growth of the east, west, and central regions in turn.

Population structure promoted economic growth after a short-term suppression with

lagged economic growth of the country and the central and western regions, indicating that

the demographic dividend decline in the central and western regions is not serious; the eastern

and northeastern regions experienced the suppression-promotion-inhibition changes, of

which the maximum value for the eastern was close to 1, indicating that the suppression of

economic growth in the east did not occur in the initial and middle stages of the demographic

transition. Although the demographic dividend declined, it did not completely disappear in

the east. The maximum point in the northeast was relatively small, indicating that the demo-

graphic dividend in the northeast was exhausted.

Although the regression results showed different effects of the investment and consumption

structure on the economic growth of the country, west, and northeast, they had similarities.

The national minimum point was less than 0, indicating that the investment and consumption
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Table 3. Results of Eq (37) (dependent variable: lnrpgdp).

All cities Eastern cities Central cities Western cities Northeastern cities

ss3 -5.425��� -5.739��� -5.019�� -4.486��� -5.857���

(0.476) (0.782) (1.765) (0.914) (1.379)

ss2 7.565��� 7.624��� 7.709��� 6.279��� 7.458���

(0.594) (1.026) (1.826) (1.142) (1.395)

ss -3.002��� -2.905��� -3.104��� -2.250��� -3.107���

(0.204) (0.368) (0.510) (0.409) (0.425)

ps3 -0.553� -3.956��� -1.841��� -3.272���

(0.296) (0.865) (0.731) (0.739)

ps2 1.307��� 6.746��� 0.491��� 4.099��� 3.798���

(0.496) (1.353) (0.155) (1.173) (0.968)

ps -0.519�� -3.320��� -0.231� -2.300��� -1.045���

(0.226) (0.674) (0.137) (0.590) (0.400)

ic3 -1.045���

(0.36)

ic2 0.978��� 1.194��� -0.519��� -0.638���

(0.415) (0.336) (0.201) (0.221)

ic 0.294� -0.221 0.188� 1.019��� 1.117���

(0.136) (0.203) (0.101) (0.204) (0.187)

ie3 -1.410��� -42.37��� -2.213���

(0.513) (17.22) (0.882)

ie2 1.417��� 22.83��� 2.305���

(0.583) (8.094) (0.967)

ie -0.330��� -3.172��� -0.394 -0.103 0.015

(0.154) (0.786) (0.244) (0.071) (0.095)

ur3 -1.860���

(0.567)

ur2 3.491��� -0.875��� 0.417��

(1.071) (0.383) (0.173)

ur -1.716��� 0.201� 0.451��� 1.193��� -0.451�

(0.649) (0.121) (0.108) (0.482) (0.241)

fs3 1.624��� 3.578��� -12.75���

(0.470) (0.661) (3.801)

fs2 -1.573��� -4.791��� -1.290��� 0.591��� 9.216���

(0.558) (0.911) (0.403) (0.290) (2.682)

fs -0.180 1.288��� 0.245 -1.073��� -2.901���

(0.181) (0.319) (0.237) (0.223) (0.595)

Control variables Yes Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes Yes

Observations 6,006 1,827 1,680 1,722 777

Num. of cities 286 87 80 82 37

(i) Standard errors were in parentheses. (ii) Significance levels:

��� 1%

�� 5% and

� 10%. (iii) Only coefficients significant at 10% were reported.

https://doi.org/10.1371/journal.pone.0257456.t003
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structure promoted economic growth significantly during this period, but then negative effects

would follow. The situation in the west and northeast were the same; the eastern minimum

point was close to 0, indicating after a short period of adjustment, investment and consump-

tion structure continued to promote economic growth in the east; the effect was always posi-

tive in the central region. Therefore, in the eastern and central regions, investment was a

stronger driving force for economic growth than consumption. In the western and northeast-

ern regions, there would be a lack of investment promotion in the later stages of the transition.

The effects of import-export structure on economic growth went from negative to positive

and then negative in national, western, central, and western China. The suppression of the

eastern import-export structure appeared first. Eastern region was more dependent on foreign

trade, so issues such as trade disputes, currency appreciation pressure, etc., caused by the

change of import-export structure, might affect the eastern region first. Next, this situation

occurred in the central region. The impacts in western and northeastern regions were not sta-

tistically significant.

Nationally, the impact of urban-rural income structure on economic growth was through

the stages of suppressed-promoted-suppressed, in line with the general law of economic

growth driven by factors of production affected by income gaps. Urban-rural income structure

continued to promote economic growth in the east and central regions, from promotion to

suppression in the west and suppression to promotion in the northeast. This result showed

that the factors of production affected by the income gap in the east, central, and northeast

could still drove economic growth. The situation of the urban-rural income gap was not seri-

ous, while the expansion of the urban-rural income gap in the west had a negative effect on

economic growth.

The effect of financial structure on economic growth went from positive to negative and

then positive in eastern region, but opposite in central, western, and northeastern regions.

Problems such as the global economic crisis, large-scale foreign exchange reserves, etc., put

financial structure at risk of imbalance. The eastern region had a high degree of financial devel-

opment and a relatively reasonable financial structure, so it could still promote economic

growth after a short period of adjustment. However, the financial developments of central,

western, and northeastern regions were lagging behind, and their financial structures were

Table 4. Results of Eq (38) (dependent variable: lnrpgdp).

All cities Eastern cities Central cities Western cities Northeastern cities

cos3 -40.900��� -51.118��� -81.421��� -96.632���

(8.619) (14.830) (29.812) (16.860)

cos2 37.584��� 44.401��� 83.251��� 91.101���

(8.7001) (15.896) (27.838) (15.867)

cos -10.719��� -11.909��� -26.119��� 0.342� -28.076���

(2.876) (5.576) (8.535) (0.204) (4.924)

Control variables Yes Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes Yes

Observations 6,006 1,827 1,680 1,722 777

Num. of cities 286 87 80 82 37

(i) Standard errors were in parentheses. (ii) Significance levels:

��� 1%

�� 5% and

� 10%. (iii) Only coefficients significant at 10% were reported.

https://doi.org/10.1371/journal.pone.0257456.t004
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fragile. It was difficult to get rid of the adverse effect of the financial structural imbalance on

economic growth.

In general, the effects of comprehensive structure on economic growth went from negative

to positive and then negative in national, eastern, central, and northeastern China. Comprehen-

sive structure of western region could still promote economic growth but the impact was small.

These results might indicate a signal of China’s industry, investment and consumption drivers

weakening; a signal of the demographic dividend diminishing; a signal of the international trade

challenges; a signal of inadequate financial development. The pattern of income disparity driving

economic growth should be changed. Comparing and summarizing the above results, the struc-

tural drivers of regional economic growth were different since entering the middle-income stage.

There were their own strong drives and shortcomings. All kinds of “contradictions” caused

“throes”. By taking the initiative, China did not face the risk of economic stagnation, but it would

be urgent to accelerate the optimization and upgrading of the economic structure.

5. Robustness tests

Comprehensive economic structure constructed by six sub-structures might be interrelated

through the various structures and the subjectivity of the weight of the index. To avoid the

Fig 7. Trends of structure on economic growth according to empirical results.

https://doi.org/10.1371/journal.pone.0257456.g007
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accidental conclusion of the research, we further tested the following three aspects to verify the

robustness of previous regression results.

5.1 GMM: Eliminating continual effects and possible endogeneities

Economic phenomena are continual, and past economic growth may have an impact on the

current period. So the lagging one period and lagging two periods of economic growth (L1.

lnpegdp, L2.lnpegdp) were included in the explanatory variables. However, random process,

heteroskedasticity, and serial correlation problems arose in the new regression model. There-

fore, the two-stage generalized moment method (GMM) was used as an alternative model to

test the robustness of the model by setting the maximum lags to 2. We tested the Eq (38) only.

The reason was that comprehensive structure contained all the characteristics of six-aspect

structures and the variables were simplified greatly, which ensured the validity of the instru-

mental variables (IVs were L1.go, L1.ca, and L1.ci).
It could be seen from Table 5 that L1.lnpegdp nationwide passed the test, and the L2.lnpegdp

did not pass the test, indicating that the sustained impact of economic growth was universal

and had a short duration. Comparing the regression results in Table 4, the sign and signifi-

cance of the regression coefficients were exactly the same as those of the benchmark regres-

sion, but there were differences in the significance levels: the significance levels in the central

and northeast regions decreased to 5%, and the significance levels in the western region

Table 5. GMM regression of Eq (38) (dependent variable: lnrpgdp).

All cities Eastern cities Central cities Western cities Northeastern cities

L1.lnpegdp 0.407��� 0.384��� 0.720��� 1.094��� 1.177���

(0.163) (0.098) (0.149) (0.087) (0.171)

L2.lnpegdp 0.053 -0.082 0.239� 0.005 -0.110

(0.058) (0.059) (0.067) (0.640) (0.135)

cos3 -155.25��� -349.257��� -593.06�� -51.26�

(55.427) (130.221) (242.80) (27.89)

cos2 160.842��� 380.692��� 561.35�� 43.05�

(55.560) (143.418) (220.080) (24.16)

cos -49.519��� -130.394��� -166.363�� 1.425�� -13.24��

(17.527) (49.586) (64.322) (0.678) (6.579)

Control variables YES YES YES YES YES

AR(1) test -3.14 -2.26 -2.31 -4.87 -1.87

[0.002] [0.024] [0.021] [0.000] [0.061]

AR(2) test -1.15 -0.27 -0.12 -1.04 -1.38

[0.250] [0.789] [0.905] [0.298] [0.167]

Hansen test 7.11 3.59 10.33 3.65 8.42

[0.418] [0.309] [0.171] [0.302] [0.297]

Num. of IVs 15 15 15 9 15

Observations 6,006 1,827 1,680 1,722 777

Num. of cities 286 87 80 82 37

(i) For variables, standard errors were in parentheses; and for statistics, p values were in parentheses. (ii) Significance levels:

��� 1%

�� 5% and

� 10%. (iii) Some studies usually report Sargan test, while Hansen test is more robust. However, too many IVs will make the p value of Hansen test equal to 1

significantly and lose the explanatory effect, so the valid condition of IVs is that the p value is greater than 0.1 but cannot be equal to 1 significantly. (iv) Only coefficients

significant at 10% were reported.

https://doi.org/10.1371/journal.pone.0257456.t005
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increased to 5%. Therefore, adding the lags and using different methods to estimate did not

change the original conclusion.

5.2 Reset synthesized weight: Considering logical endogenous relation

The 19th National Congress of China put forward the goal of “focusing on accelerating the

construction of an industrial system for the coordinated development of the real economy,

technological innovation, modern finance, and human resources”, and for the first time, mod-

ern finance was included in the industrial system. New Structural Economics believes that the

factor endowment of one economy and its structure is given at a specific stage of development

[43]. Factor endowment determines the optimal sectoral structure and it is inseparable from

the support of financial structure, which adapted to the specific stage. Therefore, financial

structure is produced in sectoral structure and their interlocking is based on the theoretical

framework. It may affect the synthesis of comprehensive structure, thus affecting the empirical

results. We built the new comprehensive structure (NEWcos) by resetting synthesized weight:

sectoral structure turned to 1/4, financial structure turned to 1/12, and other four remained 1/

6. We tested the Eq (38).

The results (Table 6) of the significance levels and signs of coefficients almost agreed to the

empirical results above. Therefore, the empirical results were acceptable.

5.3 SDM: Verifying spatial autocorrelation effect

In the study of regional economic development, due to the existence of the “First Law of Geog-

raphy” [44], the issue of spatial autocorrelation between different regions has received increas-

ing attention. In order to verify whether the spatial autocorrelation has an impact on the

regression results, we collected 286 prefecture-levels data for latitude and longitude, calculated

Moran’s I from 1997 to 2017 (see S1 File), and examined the spatial dependence of economic

growth nationwide by a Spatial Dubin Model (SDM) considering the hysteresis of independent

variables.

Table 7 summarized the results of SDM. For the average effect, the results of SDM were

completely consistent with empirical results above for the signs, the trends of change, and the

Table 6. Significant results summary of Eq (38) by the new weight (dependent variable: lnrpgdp).

All cities Eastern cities Central cities Western cities Northeastern cities

NEWcos3 -45.361��� -47.890��� -47.485�� -95.758���

(8.628) (14.759) (24.712) (16.263)

NEWcos2 44.087��� 44.062��� 53.766�� 91.314���

(8.810) (16.172) (23.77) (15.323)

NEWcos -13.447��� -12.697�� -18.538�� 0.478�� -28.334���

(2.942) (5.755) (7.499) (0.200) (4.754)

Control variables Yes Yes Yes Yes Yes

City fixed effects Yes Yes Yes Yes Yes

Year fixed effects Yes Yes Yes Yes Yes

Observations 6,006 1,827 1,680 1,722 777

Num. of cities 286 87 80 82 37

(i) Standard errors were in parentheses. (ii) Significance levels:

��� 1%

�� 5% and

� 10%. (iii) Only coefficients significant at 10% were reported.

https://doi.org/10.1371/journal.pone.0257456.t006
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Table 7. SDM regression of Eqs (37) and (38) (dependent variable: lnrpgdp).

(37) (38)

Average effect Hysteresis effect Average effect Hysteresis effect

ss3 -4.194��� 5.198���

(0.944) (1.723)

ss2 5.871��� -6.877���

(1.187) (2.244)

ss -2.364��� 3.032���

(0.416) (0.740)

ps3 -1.185� 0.101

(0.633) (1.007)

ps2 2.308�� -0.902

(0.916) (1.433)

ps -1.01�� 0.859

(0.417) (0.626)

ic3

ic2 -0.643��� -0.113

(0.223) (0.348)

ic 1.074��� -0.147

(0.201) (0.294)

ie3 -3.052��� 7.858

(1.185) (7.676)

ie2 3.090�� -6.984

(1.422) (6.409)

ie -0.676�� 1.366

(0.342) (1.088)

ur3 -1.914�� 1.035

(0.771) (1.513)

ur2 3.411�� -1.916

(1.335) (2.832)

ur -1.598�� 0.979

(0.709) (1.758)

fs3 1.176��� -0.458

(0.424) (0.923)

fs2 -1.116�� -0.345

(0.496) (1.040)

fs -0.212 0.547�

(0.167) (0.312)

cos3 -59.925��� 36.630

(19.661) (38.525)

cos2 57.710��� -42.598

(19.137) (36.323)

cos -17.574��� 16.265

(6.101) (11.303)

Control variables YES YES

R-square 0.4674 0.4597

Observations 6,006 6,006

(Continued)
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levels of significance. Further comparison with Table 3 showed that the investment and con-

sumption structure actually promoted then suppressed, which also agreed to the results in

Table 7. For the spatial hysteresis effect, only sectoral structure’s impact was positive and sig-

nificant at 1% level, indicating that sectoral structure of a city would play a certain role in pro-

moting the economic growth of surrounding cities. It might be due to the most obvious

stickiness and radiation effects of regional sectoral structures. In addition, the Moran’s I did

not exceed 0.45 and the fluctuation was relatively low, indicating that the spatial correlation

difference did not change significantly in 21 years. Therefore, the regression results were

robust.

6. Conclusion

Focusing on the background of China’s economic growth slowdown and economic transfor-

mation in the middle-income stage, this study took the perspective of economic structures.

The paper found that after entering the middle-income stage, the structural dividend tended

to be exhausted, and structural imbalances restricted economic growth. There were significant

differences between the structural imbalances of various sub-items and economic growth at

different stages and in different regions. However, overall economic structural imbalances and

economic transformation coexisted. The economy was growing in a slowdown.

Specifically, the effects of comprehensive structure on economic growth went from negative

to positive and then negative in national, eastern, central, and northeastern China; compre-

hensive structure of western region could still promote economic growth but the effect was

small. For sectoral structure, with the economy going servicizing, the suppressive effects

emerged. The demographic dividend was still good in central and western regions; it was not

depleted completely in eastern region; but it was severe in northeastern region. Investment

and consumption structure had a stronger driving force on economic growth in eastern and

central regions but the impact weakened in western and northeastern regions. For import-

export structure, there were similar effects in national, eastern, central regions, but the sup-

pressive effect appeared first in eastern region with higher dependency on foreign trade. For

urban-rural income structure, eastern, central, and northeastern regions were still in the

growth model driven by urban-rural income gap; however, the widening urban-rural income

gap stifled western growth. For financial structure, it could still promote economic growth

after a short period of adjustment in the eastern region given the more developed financial sys-

tem; but it had a negative effect in other regions.

After entering the middle-income stage, accumulating China’s structural bonus over a long

period was unable to adapt to the transformation from quantity growth to quality growth of its

economy. Predictably, the development of China’s economic structure was not optimistic.

There would be crises that imbalance grows, and deviates from economic growth. Therefore,

China should adhere to improve and upgrade economic structure in the long term, while the

Table 7. (Continued)

(37) (38)

Average effect Hysteresis effect Average effect Hysteresis effect

Num. of cities 286 286

(i) Standard errors were in parentheses. (ii) Significance levels:

��� 1%

�� 5% and

� 10%.

https://doi.org/10.1371/journal.pone.0257456.t007
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policies should be tailored to local conditions. In particular, China should persist in expanding

domestic demand; establish the leading position of sectoral structure optimization in the pro-

cess of structural adjustment; deepen the reform of the investment and financing system; and

actively respond to the challenge of population fertility.
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